Regulation of transcription of the steroidogenic acute regulatory protein (StAR) gene: temporal and spatial changes in transcription factor binding and histone modification.
We examined the binding of transcription factors and histone modifications associated with induction of expression of the steroidogenic acute regulatory protein (StAR) gene in MA-10 cells using a quantitative chromatin immunoprecipitation (ChIP) assay. GATA-4, SF-1/Ad4BP, and cyclic AMP response element binding protein binding protein (CBP) bind rapidly to the StAR proximal promoter, but in different patterns following 8-Br-cAMP stimulation. Concomitantly, histone modifications occur in a spatial and temporal sequence including increased association of acetylated histone H3 with the proximal promoter region, increased association of dimethylated lysine 4 histone H3 with exonic sequences, a modification that marks actively transcribed regions, and reduced association of a marker linked to gene silencing (lysine 9 dimethylated histone H3). Our findings demonstrate that transcription factors and coactivators are rapidly associated with the StAR proximal promoter, that the patterns of binding differ which has implications for postulated direct interactions among these factors, and that multiple histone modifications are demonstrable in a spatially- and temporally-specific pattern along the StAR gene. These observations suggest that a combinatorial code of transcription factors including reciprocal changes in histone modifications associated with active transcription and gene silencing control StAR gene expression.